Objective: The aim of this research was to describe the variation in bread consumption within social classes and to link this consumption to health-related lifestyles in Finland from 1978 until 1998. Design: A cross-sectional survey on health-related behaviour and socio-demographic factors has been conducted annually since 1978. Setting: Mailed questionnaire. Subjects: A random sample of 5000 Finns aged 15±64 years has been drawn annually. The response rate has varied from 84% to 68%. Results: The consumption of rye bread decreased, but among the female population a slight increase appeared in the 1990s. The consumption of rye bread was associated with a low educational level and a rural place of residence. White bread was consumed less than was rye bread. White bread was consumed more frequently by the less educated in urban areas. Contrary to white bread, the consumption of rye bread was not associated with smoking, exercise or alcohol consumption. Conclusions: The traditional place of rye bread in the Finnish dietary pattern has remained rather constant. White bread consumption has been associated with an unhealthy lifestyle. As a result, those Finns who are concerned about their health avoid white bread but seem not to associate rye bread with a healthier lifestyle. In Finland, rye bread has a different image to the image of whole-grain or dark brown bread in many other western European countries.
Rye is commonly consumed in northern and eastern Europe. Its energy and macronutrient content are similar to those of other cereals. However, rye is mostly consumed as whole-grain bread and therefore provides a considerable amount of dietary fibre. Greater intake of foods rich in fibre is associated with a reduced risk of coronary heart disease 1 and some forms of cancer 2, 3 . Rye products are the most important source of dietary fibre in Finland, accounting for almost 45% of the daily fibre intake for males (23 g day 21 ) and 36% for females (18 g day 21 ) . By contrast, the contribution of wheat products is 17%. Most rye is eaten as bread. In 1997, Finnish men ate on average 111 g of rye bread daily, and women ate 65 g. The consumption of wholegrain wheat bread was 45 g and 40 g, respectively, and that of white bread, 14 g and 8 g. The overall consumption of wheat products was, however, higher than that of rye products 4 . In many European countries, the higher social classes more often prefer whole-grain and brown bread to white bread 5±7 . Total bread consumption is nevertheless often associated with low socio-economic status 5, 8, 9 . In Finland, the higher social classes seem not to follow the European pattern of preferring brown and wholegrain bread. For instance, in 1992, the lower educational groups in Finland consumed more rye products, but no socio-economic differences emerged in the consumption of wheat 10 . On the contrary, the higher social classes in Finland prefer modern foods, such as fruits and vegetables, cheeses and sweets, whereas the lower classes more often eat traditional foods such as potatoes, (rye) bread, butter and high-fat milk products 8, 11 . As for other aspects of lifestyles, such as smoking and exercise, the higher social groups are the first to adapt to health-oriented and/or modern lifestyles. One noticeable exception to this pattern is alcohol, mainly because the higher social classes consume alcohol more frequently 6,12±14 .
Even if rye products still play a central role in the Finnish diet, rye was much more important at the turn of the century. According to consumption statistics, in 1900 Finns consumed on average 457 g of rye and 61 g of wheat products daily 15 . The Second World War led to food shortages, and both rye and wheat flour were rationed in 1941±1946. The rye rations were higher than were the wheat rations. In 1943, when the shortage was most severe, the daily wheat ration dropped to 16 g day 21 whereas the rye ration increased 16 from 182 g to 241 g day 21 . After the Second World War, rye consumption decreased. Whereas wheat consumption increased initially, since 1957 it has decreased 15 . In 1997 wheat consumption was 126 g day 21 and rye consumption only one-tenth of the level in 1900 17 , 43 g day 21 . The use of white and rye bread has varied in Finland, not only by time and socio-economic status, but also by the region of residence. Rye bread consumption has been consistently higher in rural eastern Finland than in the urban areas of the south and southwest 4, 18, 19 . Finnish rye bread has been associated with a rural place of residence and food shortage, whereas white bread has been a luxury. However, the recent discussion on functional foods and on the high fibre content of rye may have changed the traditional image of rye bread. As a result, rye bread may have become a fashionable product associated with high socio-economic status and healthoriented lifestyles.
The aim of this study was to describe the variation in bread use by social class and health-related lifestyles among Finnish adults in 1978±1998. Differences were analysed between age, educational and urban groups, and the association of bread consumption with smoking, physical activity and use of alcohol and vegetables.
Material and methods
The study material was the AVTK (Aikuisva Èesto Èn terveyska Èytta Èytyminen/Health Behaviour among Finnish Adult Population) survey on health behaviour in Finland. The data have been collected annually since 1978. Each year a random sample of Finns aged 15±64 years has been drawn from the national population register maintained by Statistics Finland. The register contains information on the education, income, place of residence, etc. of every Finnish citizen. The annual sample size of the AVTK study has been 5000. The response rate has varied between 84% and 68%. Differences between official census data and AVTK samples have been small, about 1±5% in most age and educational categories. According to non-response analysis on the AVTK data, from the year 1978 to 1994 20 , the effect of non-response on the age, educational or regional structure of the material is very small. However, groups with most risky health behaviours, like alcoholics and drug abusers, are not well covered in our data. Therefore, the proportions of people with`unhealthy' habits in this study are probably smaller than in the source population.
Characteristics of the respondents are described in Table 1 , which shows the socio-demographic factors of this study: gender, age, educational level and place of residence. According to previous studies 4, 10, 19 , these background variables have been associated with bread consumption. Educational level was measured as years of education and classified into three groups: 0±9, 10±12 and 13+ years. The variable`place of residence' referred to the degree of urbanisation: capital region, cities (.40,000 inhabitants), towns (,40,000 inhabitants) and rural communities.
The details of the AVTK survey have been presented earlier 21 . The layout and main content of the AVTK questionnaire have been repeated in a similar form each year. The questionnaires have included 20±30 questions annually on food habits. Bread consumption has been investigated with the following question:`How many slices of bread do you usually eat daily? (Mark 0 if you do not eat bread) 1. dark rye bread __ slices, 2. graham, whole grain wheat bread __ slices, 3. white bread __ slices'.
The time trends of bread consumption were first described as slices per day using three-year moving averages. Since the distribution of the bread variables was skewed to the left (skewness: rye 2.52, whole-grain 6.21, white 6.89) and the proportions of non-users of wholegrain bread (32%) and white bread (76%) were high, the continuous variables were dichotomised into categories of`high' and`low' users. The prevalence of high consumption of each bread type was analysed with logistic regression models 22 . All the models were fit separately to males and females and the main effects were included in their temporal order. The overall effect was added first, followed by time period, age, education and place of residence. In order to assess the stability of the individual-level relationships over time, the interactions of period with age, education and urbanisation were included separately into the`fully' adjusted main effects models. As the analysis of annual mean consumption did not show any natural periods, the data were classified into four easily interpretable periods: 1978±1984, 1985±1989, 1990±1994 and 1995±1998. The statistical significance of the terms was assessed using scaled deviance and the change in the degrees of freedom (DSD and DDF). Results of the unadjusted and`fully' adjusted models are presented in odds ratios (OR) and 95% confidence intervals (CI). The prevalence of daily smoking was estimated using an index comprised of several questions inquiring about the duration of smoking and the current smoking status 23 .
The form of the question on vegetable consumption was: How often during the last week have you eaten fresh vegetables?: 1. never, 2. on 1±2 days, 3. on 3±5 days, 4. on 6±7 days'. Leisure-time physical activity was evaluated in a similar way:`How often do you do physical exercise during your leisure time at least 30 minutes making you at least mildly short of breath or perspire?'. Alcohol consumption was evaluated with the question:`How many glasses (regular restaurant portions) or bottles of the following drinks have you had during the last week (7 days)?: medium strong or strong beer, free mixed highballs, strong alcohol/spirits, wine or the equivalent'.
The association of bread consumption with the four health lifestyle indicators was analysed by comparing the bread consumption of those who follow a healthy lifestyle and those who do not. These habits were dichotomised by using the following cut-off points: non-smoking/daily smoking, fresh vegetables 6±7 times per week/fresh vegetables 5±0 times, exercise at least 3 times per week/ exercise 2±0 times, low alcohol consumption/at least 13 (males) or 5 (females) alcohol portions weekly. The bread consumption ratios were calculated in all subgroups of the background variables by dividing the mean consumption of the`healthy' group by the mean consumption of the`unhealthy' group. In addition, three-year moving averages for these ratios of each age, education and urbanisation group were analysed. No systematic changes emerged in the ratios over time so they are not presented. 
Results
The males consistently consumed more bread than did females. The consumption of white bread was lower than that of rye bread and the level of whole-grain bread consumption was in between. The consumption of rye bread was consistently higher for the less educated and rural people (Fig. 1) .
The high consumption of rye bread was associated with time period, education and place of residence P , 0X001X Among the females, consumption was also associated with age P , 0X001X The overall prevalence of high consumption decreased over time, but during the last period, a slight increase appeared among the females. In general, high consumption was more prevalent for the less educated and rural people ( Table 2 ). In the first two periods, high consumption was most prevalent and in the last two periods least prevalent in the youngest male age group. In addition, for the females, the age differences changed similarly, the youngest becoming the group with the lowest prevalence (interaction of time period and age, P , 0X001X
Among males, whole-grain bread consumption was associated with time period only, but among the females with all of the main effects P , 0X001X The prevalence of high consumption increased between the first and second periods, but remained constant thereafter. High consumption was more prevalent for the older, more educated and urban females (Table 2) .
White bread consumption was associated with all of the main effects P , 0X001X The overall prevalence increased over time, especially among the males. Consumption was more prevalent by the younger, less educated and urban people. Among the males, however, the use was most prevalent in the`medium' education group and the difference between the lowest and highest education groups was not statistically significant ( Table 2 ). The urbanisation differences among the males remained rather constant during the three first periods; the prevalence was highest in the capital region. However, during the last period, differences diminished (interaction of period and place of residence, P , 0X001X The difference between the youngest and other age groups increased for the females (interaction of period and age, P , 0X001X During the first period, the prevalence was clearly highest in the capital region, but during the last two periods, very little difference emerged for the females living in the urban and rural areas (interaction of period and place of residence, P , 0X001X Rye bread consumption was not associated with smoking. On the other hand, smokers ate more white bread than non-smokers. Similarly, the consumption of rye bread was not associated with the frequent consumption of vegetables, but the consumption of white bread was associated with a low consumption of vegetables in all subgroups. Rye bread consumption did not vary systematically with physical exercise, but females who exercised less used more white bread. Among the more educated, the consumption of white bread was lower for frequent exercisers, whereas in the lowest educational group, the association was weaker. Moderate alcohol consumption was related to bread consumption, as were all of the other indicators. The consumption of rye bread was slightly more common and the consumption of white bread was less common for moderate drinkers. The use of whole-grain bread was not systematically associated with healthy lifestyles (Table 3) .
Discussion
Our results are well in line with previous Finnish studies which suggest that the consumption of rye bread has decreased and that rye bread is eaten more than white bread 4,17±19 . Furthermore, our results on socio-economic and regional differences in bread consumption are in accordance with previous Finnish studies 8, 11, 19 . Even though our questionnaire did not measure bread consumption quantitatively in grams, the study is nevertheless reliable in analysing trends and variation in bread consumption.
Previous studies have not analysed the time trends of bread consumption in different population groups. Our data showed that, for females, the decrease of rye bread consumption reversed in trend to a slow increase in the 1990s. As for the males, the decrease seemed to level off. The increasing rye bread consumption, especially among urban females, can probably be explained by availability. Traditionally, Finnish rye bread has mostly been sold as large loafs, which are not currently practical for small households preferring fresh bread. During the 1990s, several new, small rye bread package types appeared on the Finnish market.
Rye bread consumption was consistently associated with a low educational level and a rural place of residence. The use of white bread was also associated with a low educational level, but, contrary to rye bread, white bread consumption correlated with an urban place of residence. The socio-economic pattern of bread consumption in Finland is different when compared with the observations from other western European countries 24 . For example, Hupkens et al. 5 showed in a study comparing food habits in Maastricht, Liege and Aachen, that bread consumption in general correlated with a low social status, whereas the use of high-fibre bread increased with increasing social status.
Furthermore, unlike the consumption of white bread, the use of rye bread was not associated with smoking, exercise or alcohol consumption. Recently, Johansson et al. 25 have shown that the fibre intake of Norwegians correlated positively with a high educational level, nonsmoking and frequent physical exercise, as well as with concern with maintaining a healthy diet. Our results on rye bread ± the most important source of dietary fibre in Finland ± deviate from the Norwegian findings.
Instead, our results suggest that the recent public discussion on the high fibre content of rye has not changed the traditional place of rye bread in the Finnish dietary pattern. The observed association of white bread with an unhealthy lifestyle seems to be better in line with the current discussion of health-related issues. Those Finns who are concerned about their health avoid white bread but do not seem to associate rye bread with a healthier lifestyle. In Finland rye bread maintains an image that is different from that of whole-grain or dark brown bread in many other western European countries.
